Introduction
One of the most important factors limiting studies of the mineral nutrition of plants is the time and labor consumed in the analytical processes. Nowhere in the field of plant physiology is the need for rapid, convenient, and accurate methods more keenly felt. With such material as corn, the great variability in the composition of individual plants of even nominally pure lines is such as to necessitate considerable replication of samples in order to obtain analyses which are representative of the population.
Of the plant constituents usually considered in mineral studies, potassium is probably the most difficult and tedious to determine by the conventional methods. Both the chloroplatinate and perchlorate methods are time-consuming and involved. In recent years, however, a method based on the precipitation of the potassium by sodium cobaltinitrite has met with increasing favor, particularly in blood and urine analyses. A PLANT PHYSIOLOGY
For use with corn the method must be adaptable to two kinds of samples, sap expressed from fresh, succulent tissues, and solutions of the ash from dry, mature tissues. As determined by the chloroplatinate method, sap expressed from different tissues of the corn plant contained from 1 to 6 mg. K per ml. Ashed solutions contained comparable quantities in 25 ml. of the solution as prepared for analysis.
Three procedures for colorimetrically measuring the quantity of the precipitated potassium were investigated: (a) The method suggested by EMMERT (1), based upon measuring the change in strength of the precipitating reagent. With us the method appeared incapable of giving the desired degree of accuracy. (b) Methods based upon determining the quantity of nitrite present in the precipitate. Several of the methods described by YOE (4) were tried. The principal objection to these methods is that they are very sensitive to small quantities of nitrites, thus making it necessary to use very dilute solutions in which to develop the color. These methods are open also to the theoretical objection that the nitrite radical may be considered relatively unstable. (c) Methods based upon estimating the quantity of cobalt in the precipitate. The method described by YOE (4), involving the use of a-nitroso ,B-naphthol, was open to the same objection as that to the nitrite methods,-the necessity of developing the color in too dilute solutions. The method suggested by JACOBS and HOFFMAN (2) was then tried and found to be well adapted to the material in hand. This method is based upon the development of a brilliant emerald green color by the addition of ferrocyanide to a solution containing choline and a cobaltous salt. Procedure The precipitation and determination of potassium were carried out as follows:
The expressed sap, obtained as described in a previous paper (3), was cleared by warming to 550 in a water bath, shaking with about 1 gm. of carbon black per 100 ml., and filtering. To 1 ml. of the clear filtrate in a 50-ml. lipped centrifuge tube were added 2 ml. of EMMERT'S (1) sodium cobaltinitrite reagent.2 The tube was allowed to stand for 15 to 20 minutes, with occasional shaking. About 10 cc. of 70 per cent. alcohol were added from a wash bottle and the tube centrifuged for several minutes at moderate speed. The supernatant liquid was poured off, allowing time for 2 EmMERT'S sodium cobaltinitrite reagent: Dissolve 5.1666 gm. of pure sodium cobaltinitrite in 40 ml. of distilled water; dissolve 27 gm. of potassium-free sodium nitrite in another 40. ml. of distilled water; pour the solutions together, add 6 ml. of glacial acetic acid, and make up to 100 ml. with distilled water. One ml. will precipitate about 10 mg. of K as K2NaCo (NO2), H.O. The solution evolves gas wbhen first prepared but this does not impair its value. thorouglh drainage. This washing process was repeated twice more, using about 10 cc. of 70 per cent. alcohol each time. After the final centrifuging, the precipitate was washed into a 100-ml. volumetric flask with water and dissolved by heating on a steam plate. After cooling to room temperature the solution was made up to volume and shaken. Twenty-five ml. of the solution were pipetted into an Erlenmeyer flask, 5 cc. of a 1 per cent. choline hydrochloride solution and 5 cc. of a 2 per cent. potassium ferrocyanide solution being added with shaking. A brilliant emerald green color develops instantly, the intensity of which is directly proportional to the quantity of cobalt present. The color was compared in a Klett colorimeter with a standard prepared by precipitating a solution of KCl containing 2 mg. K per ml. and carrying it through the same procedure as with the unknown. This method of standardization is necessary, since it has been shown by previous workers that the composition of the precipitate with respect to the sodium content is influenced somewhat by the relative quantities of potassium and precipitating reagents.
With the dried tissues, 2.5-gm. samples were ashed with sulphuric acid, dissolved in dilute HCl, filtered, and diluted to 250 ml. Twenty-five ml. of this solution were evaporated to dryness in a 100-ml. beaker, 1 ml. of water added, and, after the salts were again in solution, 2 ml. of the reagent added. After transferring the precipitate to a 50-ml. centrifuge tube with 70 per cent. alcohol, the procedure was the same as with the sap samples.
Results
The method has been tried on several materials with results as shown in table I. The recovery of potassium from solutions containing different quantities of potassium acid phthalate and potassium chloride was satisfactory, the error in no case exceeding 0.5 mg. The results of a comparison of the colorimetric method with the standard chloroplatinate method as applied to a series of expressed sap samples are also recorded in the table. The samples were obtained during a study of the comparative potassium contents of a group of corn hybrids, each sample representing the stem tissue of a different hybrid. The samples were taken in duplicate and the values given in the table are the average of single determinations on the duplicates by the method stated. The means for the two methods are in very good agreement. Although the difference between duplicates was rather large in some cases, there is no reason to assume differential variation between samples determined colorimetrically and those determined gravimetrically. Consequently, the difference in the variances for the two methods may be interpreted as indicating that the colorimetric method was at least as precise in these experiments as the chloroplatinate method. Likewise, when the two methods were applied to expressed sap samples from 
